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Introduction
Bluetongue (BT) is a non-contagious insect-borne viral
infection, which occurs in domestic and wild ruminants
such as sheep, goats, cattle, buffaloes, deer and other
ruminants. Bluetongue virus (BTV) is a double-stranded
RNA-virus (±) belonging to the Orbivirus genus within
the Reoviridae family. The BTV species contains 24 anti-
genically different recognized serotypes. Not all BTV sero-
types exist in the same area. BTV usually produces
unapparent infection in cattle, but it causes fatal disease
in sheep, deer and wild ruminants. Cattle are important
in the endemism of the disease because they show a very
prolonged viraemia in the absence of clinical symptoms.
They represent the main reservoir of the virus and can be
used as ‘sentry’ in serological control plans. In the other
ruminants, the clinical signs range from mild to severe
and they vary not only between species but between
breeds. Classic clinical signs are: fever, vascular permeabil-
ity and haemorrhages, erosion of the mucous membranes,
facial oedema and cyanosis of the tongue. BTV is trans-
mitted by biting of blood-feeding insect vectors of the
genus Culicoides spp. (Diptera: Ceratopogonidae) (Mellor
et al., 2000). More than 1200 Culicoides species have been
identified in the world. Culicoides imicola subgenus Avari-
tia is connected with BTV transmission in Europe and
Africa, but C. imicola sensu stricto is only in Europe (Lin-
ton et al., 2002). The recent BTV diffusion is probably
due to the expansion of C. imicola in some European
countries (Wittmann and Baylis, 2000). In the past, in
Italy, this species had never been recorded (Baylis and
Mellor, 2001). Other species of Culicoides vectors may be
implicated in BTV circulation (Mellor and Wittmann,
2002), such as Culicoides obsoletus, Culicoides pulicaris,
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Summary
Bluetongue (BT) is an orbiviral disease of wild and domestic ruminants, mainly
sheep. In Sicily, the first Bluetongue outbreak occurred in October 2000; there
have been 76 recorded outbreaks so far. The National Surveillance Plan, based
on European Union Commission Decision 138/2001/CE, establishes serological
and entomological surveys. This plan consists of controls of seronegative cattle,
called ‘sentry’ as indicators for the presence and circulation of virus in defined
areas. To check the seroconversions, the regional territory has been subdivided
in 400 km2 areas including 58 seronegative cattle, periodically checked by sero-
logical tests. All positive sera have been tested to detect the specific serotype by
the National Reference Centre for Exotic Diseases (CESME) at the Istituto
Zooprofilattico Sperimentale Abruzzo e Molise in Teramo (IZS Teramo).
Moreover, entomological surveillance has been implemented in seropositive
herds, to investigate the presence of insect vectors belonging to Culicoides
genus. The goal of the present communication is to report on the different spe-
cies of Culicoides found in the farms with Bluetongue virus and to investigate
on the probable role of new competent vectors. This paper concerns data anal-
ysis of 581 light-trap catches collected in 321 farms from 2003 to 2008. We
observed that 82% of checked farms were positive for Culicoides spp., and only
10% of the farms were positive for Culicoides imicola.
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Culicoides newsteadi and Culicoides circumscriptus. Indeed,
BTV has been detected in C. obsoletus in Cyprus (Mellor
and Pitzolis, 1979) and, more recently, in southern Italy
(Savini et al., 2003). It has also been detected in C. pulic-
aris in Sicily (Caracappa et al., 2003). The presence of
C. imicola has been recorded in many infected regions
but surveillance has found this species to be abundant
only in Sardinia and eastern Calabria (Goffredo et al.,
2001). In Sicily (Italy), the first BT outbreak was detected
on the 13 October 2000 in Palermo province (Caracappa
et al., 2001), 76 outbreaks have been registered so far.
The entomological surveillance has reported that C. imi-
cola has never been particularly widespread there
(Goffredo et al., 2001). This information, along with the
isolation of BTV from other Culicoides species, suggests a
potential role of novel vectors in BTV transmission. The
aim of this study is to report the different species of
Culicoides found in farms with BTV and to investigate on
the role of new competent vectors. Clinical and serologi-
cal evidence of BTV activity has suggested a National
Surveillance Plan, based on European Union Commission
Decision 138/2001/CE, which provides a serological and
entomological survey. This surveillance programme has
involved the regular monitoring of sentinel animals
(seronegative cattle) and operation of collecting insects
using suitable traps.
Materials and Methods
This study has been carried out from 2003 to 2008 in Sicily.
Sicily is an island in the middle of the Mediterranean sea
with peculiar geographical characteristics favouring the
introduction and the spreading of Culicoides vectors
responsible for BTV transmission. According to the
National Surveillance Plain, the regional territory has been
subdivided in 400 km2 areas with 58 seronegative cattle
periodically checked by serological tests (O.M. 11.05.2001).
Serological sampling was performed once a month. A total
number of 100 332 sera samples were tested. The collected
blood samples from ‘cattle sentry’ were tested by a compet-
itive ELISA [provided by Istituto Zooprofilattico Speri-
mentale Abruzzo e Molise in Teramo (IZS Teramo),
sensitivity = 100%, specificity = 99.3%], to detect BTV
antibodies in ruminant sera. The serotyping of all the posi-
tive sera has been made by the CESME at the IZS Teramo,
by virus neutralization test according to the OIE Manual.
Moreover, entomological captures were also performed to
investigate the presence of insect vectors belonging to
Culicoides genus in farms with seroconversions. The num-
ber of the farms sampled was 321 and 581 captures were
done. Farms chosen have had at least one seroconversion.
Insects were captured by using black-light traps, activated
for about two consecutive nights near cattle sheds, located
outdoors, close to herds. Black-light traps were switched on
1 h before sunset and in the following morning the insects
were gathered and transported to the laboratory in 90%
ethanol. Insects belonging to the Culicoides genus were
separated from other insects and counted under a binocu-
lar dissecting microscope. Culicoides spp. were identified by
means of Wirth, Dyce and Peterson (1985), Wirth and
Hubert (1989), Rawlings (1996), Meiswinkel and Baylis
(1998), Downes and Wirth (1981), taxonomical keys. For
each entomological capture, the total number of insects,
Culicoides spp. and Culicoides imicola were calculated.
Captures having at least one Culicoides spp. were consid-
ered positive. In analogy, captures having at least one
midge belonging to C. imicola, C. obsoletus, C. pulicaris,
C. newsteadi, C. circuscriptus, Culicoides gejgelensis, Culico-
ides paulae, Culicoides subfascipennis, Culicoides tauricus,
Culicoides agathensis, Culicoides fascipennis, Culicoides
Fig. 1. Correlations between Culicoides
species and BTV serotype.
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punctatus or Culicoides nubeculosis, were considered posi-
tive for those species.
Results
The BTV serotypes occurring from 2003 to 2008 in Sicily
were primarily 2 and 16 (42% and 53%, respectively), fol-
lowed by serotypes 9 (3%) and 4 (2%). The annual sero-
conversion rate found during the study was 1% in 2003,
4.07% in 2004, 3.24% in 2005, 1.34% in 2006, 1.66% in
2007 and 0.2% in 2008, respectively. Concerning the
entomological survey in BTV seropositive farms, we
observed that 82% of checked farms were positive for Cu-
licoides spp. during the last 6 years, with considerable var-
iability in the frequency of different species of Culicoides
present. Figure 1 shows the correlations among the fre-
quency of the different Culicoides species for each capture
and the BTV serotypes 2, 9 and 16. Serotype 4 was
excluded because only four positive farms were found to
be infected by this serotype.
Discussion
The Bluetongue outbreak first occurred in Sardinia in
2000 and the virus rapidly spread to Sicily and to south-
ern Italy (Anon, 2000). In Sicily, BTV-2 (Serotype 2) was
first confirmed in October 2000. The source of the initial
virus introduction remains uncertain, although illegal ani-
mal movement is suspected (Giovannini et al., 2004). The
serological surveillance was improved according to the
National Plan and the serologic control of imported ani-
mals have allowed to investigate the virus circulation and
the introduction of new virus serotypes, such as serotype
1 (from Sardinia) and 8 (from Northern Europe). The
entomological control enabled to produce detailed maps
of different species of Culicoides circulating in Sicily and
to evaluate the presence of competent BTV vectors.
From 2003 to 2008, we tested 100 332 sera samples
and we registered 1772 seroconversions. Since 2003, BTV
serotype (2, 4, 9, 16) circulation remained unvaried and
no new serotype was introduced. The most frequent sero-
types are 2 and 16. The rate of seroconversions has
decreased after 2004. It is necessary to underline that
from 2002, according to the National Surveillance Plan,
receptive animals were vaccinated to the BTV serotypes 2,
4, 9 and 16. We cannot determine if seroconversions were
caused by wild-type or vaccine virus. Referring to the
entomological survey, we observed that only 10% of
Culicoides spp. positive farms were positive for C. imicola.
The small number of positive farms for C. imicola
suggested to investigate, for each capture, the presence of
other potential vectors to evaluate their role in the
spreading BT disease. The most prevalent species
observed were C. obsoletus and C. newsteadi (these species
did not differ significantly in prevalence, 54.52% and
55.45%, respectively), followed by C. gejgelensis (35.51%),
C. circumscriptus (31.78%), C. pulicaris (22.12%), C. pau-
lae (18.07%), C. subfascipennis (15.58%), C. tauricus
(11.84%), C. agathensis (7.48%), C. fascipennis and
C. nubeculosis (5.61%) and C. punctatus (3.12%). Some
other Culicoides species were found but their frequency
was less than 1%. Analysis of data collected do not detect
any correlation between different BTV serotypes of and
Culicoides species found (Fig. 1). Considering that we
performed in total 581 captures in seropositive farms and
we found C. imicola only in 70 captures, it may be sup-
posed that other competent insect vectors are endemic in
Sicily. Furthermore, we do not know if two-night catches
are sufficient to give a significant picture of the distribu-
tion of vectors. Also, data reported are not sufficient to
perform a statistical analysis between seroconversion and
different Culicoides species, but the high frequency of C.
pulicaris and C. obsoletus in seropositive farms suggests
that in Sicily, these species may play a role in the trans-
mission of BTV, as already reported in the literature
(Mellor and Pitzolis, 1979; Mellor and Wittmann, 2002;
Caracappa et al., 2003; Savini et al., 2003).
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